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Abstract 
 
The measurement procedures in BS EN ISO 12567-1:2000 require that the surround panel 
used to measure window and door U-values in a hot box apparatus must be calibrated by 
carrying out hot box measurements on two glazed calibration panels of different thickness, 
each at three different temperature conditions. This report describes measurements carried out 
with the NPL Rotatable Wall Guarded Hot Box (RWGHB) following these procedures, using 
the glazed calibration panels TT206 and TT207, mounted in the 150 mm thick expanded 
polystyrene surround panel number Rothold2. The results are presented exactly as shown in 
the standard. Results are also given of a measurement carried out of a 1.48 m high x 1.23 m 
wide PVCu window system that had been previously measured using a different surround 
panel calibrated with these glazed calibration panels in the Wall Guarded Hot Box. The 
difference between the U-values from the two apparatus was 1.8%, which is excellent 
agreement, being only slightly worse than the measurement repeatability of the two apparatus 
(± 1.2%). 
 
The draft standard prEN 12567-2 sets out measurement procedures for measuring the 
U-values of Roof windows and projecting windows. That standard also requires 
measurements to be made of the same glazed calibration panels but mounted in a different 
position in the surround panel. These calibration measurements have also been carried out 
with both horizontal and vertical heat flow. The results of those measurements are also 
included in this report.
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1. GLOSSARY OF SYMBOLS AND UNITS 

 
Symbol Physical quantity Unit 

A area m2 

d thickness (depth) m 

F fraction -- 

f view factor -- 

h surface coefficient of heat transfer W/(m2⋅K) 

L perimeter length m 

q density of heat flow rate W/m2 

R thermal resistance m2⋅K/W 

T thermodynamic temperature K 

U thermal transmittance W/(m2⋅K) 

w width m 

α radiant factor -- 

∆T, ∆θ temperature difference K 

ε total hemispherical emissivity -- 

θ Celsius temperature °C 

λ thermal conductivity W/(m⋅K) 

σ Stefan Boltzmann constant W/(m2⋅K4) 
Φ heat flow rate W 

Ψ linear thermal transmittance W/(m⋅K) 

 
 

Subscripts 
 

Subscript Meaning 
b baffle 
c convection (air) 
cal calibration 
e exterior, usually cold side 
i interior, usually warm side 
in input 
m measured 
me mean 
n environmental (ambient) 
ne environmental (ambient) external 
ni environmental (ambient) internal 
p reveal of surround panel 
r radiation (mean) 
s surface 
sp specimen 
st standardised 
sur surround panel 
t total 
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2. INTRODUCTION 
 
The calibration procedures specified in BS EN ISO12567-1:Section 6.2 were used to 
calibrate a expanded polystyrene (EPS) surround panel (Rothold2) using two glazed 
calibration panels TT206 and TT207. The procedure requires measurements to be made on 
two different thickness of glazed calibration panels, each at three different temperature 
conditions. The calibration panels comprise a core of EPS sandwiched between two sheets of 
4 mm thick float glass. The method of manufacture was that specified in BS EN ISO 12567-1: 
Annex C1. The thermal conductivity of the EPS was measured in the NPL standard guarded 
hot plate apparatus and the average thickness of the calibration panels were measured using a 
special device built for the purpose. From these data the thermal conductance of each 
calibration panel was determined. 
 
From the data obtained from the hot box measurements on the calibration panels, three graphs 
were produced. These graphs are used to carry out the following: 
 
• Calculate the density of heat flow rate through the holder panel, including any boundary 

loss around the reveal. 
• Calculate the hot and cold environmental temperatures. 
• Correct for the change in surface resistance that results from changing the heat flux 

density, from the value used to establish the air flow conditions that produced a total 
surface resistance of 0.17 (m2·K)/W with the thin calibration panel, to the heat flux 
density used when measuring the window. 

 
 

3. THE GLAZED CALIBRATION PANELS 
 
The thermal conductivity values of the expanded polystyrene used in the calibration panels 
were taken from NPL Test Reports PP21/E01090142 and PP21/E01090090. The thermal 
conductance values are taken from NPL Test Report PP31/E02020284.  
 

4. CALIBRATION MEASUREMENTS CARRIED OUT FOR EN ISO 12567-1 
 
The 21 mm thick glazed calibration panel was installed in surround panel Rothold2 mounted 
40 mm from the warm face of the holder panel as specified in BS EN  ISO 12567-1. The 
thermal conductance of this panel was then measured with a warm air temperature of  23.3°C 
and a cold air temperature of 2.7°C. The air speed in the cold box was adjusted to give a total 
surface resistance of 0.17 ± 0.01 m2.K/W. The cold box air speed was then kept at this setting 
for the rest of the calibration measurements and indeed for all subsequent window 
measurements. The measurement schedule as specified in BS EN ISO 12567-1 was then 
carried out on the 21 mm and the 58 mm thick glazed calibration panels. The summary 
results for these six measurements are shown in Tables 1 to 6. The calculation procedures 
specified in BS EN ISO 12567-1 were then used to produce the data shown in EN 12567-1: 
Tables D1, D2, D3 and D4. These are shown in Tables 7, 8, 9 and 10. The three graphs 
required by the standard are shown in Figure 1. 
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Table 7   - Measured values of TT206 and TT207 –(Table D1 in EN 12567-1) 

 

 
 

Measured values Thin panel TT206 Thick panel TT207

d overall thickness m 0.02102 0.05774
A area of panel m2 1.8249 1.82415

Ssur area of surround panel m2 3.96272 3.96345
At hot box metering area m2 5.7876 5.7876

L perimeter length m 5.42 5.42
Test number 2 1 3 5 4 6

Cold temperatures
θce air °C 10.04 2.68 -6.52 10.38 3.73 -5.00

θse,b baffle °C 10.19 2.89 -6.23 10.46 3.85 -4.83
θse,cal calibration panel °C 11.16 4.41 -4.05 10.74 4.26 -4.22
θse,p reveal surface °C 10.32 3.11 -5.93 10.53 3.96 -7.34
θse,sur surround panel °C 10.22 2.96 -6.12 10.55 3.99 -4.59

Warm temperatures
θci air °C 23.72 23.63 23.61 23.74 23.73 23.6574

θsi,b baffle °C 22.83 22.28 21.73 23.38 23.19 22.8605
θsi,cal calibration panel °C 20.26 18.43 16.31 22.52 21.90 21.0469
θsi,p reveal surface °C 21.75 20.72 19.60 22.91 22.46 21.75
θsi,sur surround panel °C 23.16 22.76 22.40 23.30 23.05 22.7101
φin input power W 52.60 79.93 113.03 25.47 37.58 53.0154
νi air flow warm side (down) m/s 0.1 0.1 0.1 0.1 0.1 0.1
νe air flow cold side (up) m/s 4.1 4.1 4.1 4.6 4.6 4.6
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Table 8  View factor calculations -  (Table d2 in EN 12567-1) 

 

  
Table 9 Thermal resistance of surround panel – (Table D3 in EN 12567-1) 

 

 
 

Values resulting from mounting instructions Remarks Thin panel 
TT206

Thick panel 
TT207

Total thickness of the calibration panel mm - 21.016 57.738
Total thickness of the surround panel mm - 149.67 149.67
Surround panel reveal depth - warm side mm - 40 40
Surround panel reveal depth - cold side mm - 88.65 51.93
Thermal conductivity of the surround panel W/(m.K) E0 0.0336 0.0337
Emissivity of the calibration panel 0.88 0.88
Emissivity of the reveal 0.92 0.92
Emissivity of the baffle 0.95 0.95
Ψedge for λ = 0.0334 (W/(m.K) W/(m.K) Table B.1 - 0.00636
Warm side                view factors fcbi Table A.1 0.944 0.944

fppi Table A.1 0.0472 0.0472
fcpi equation (A.11) 0.056 0.056
fbpi equation (A.11) 0.056 0.056
fpbi equation (A.12) 0.4764 0.4764

                                  radiant factors αcbi equation (A.8) 0.7910 0.7910
αcpi equation (A.9) 0.04765 0.04765

Cold side                view factors fcbe Table A.1 0.8809 0.92832
fppe Table A.1 0.1043 0.06017
fcpe equation (A.11) 0.1191 0.0717
fbpe equation (A.11) 0.1191 0.0717
fpbe equation (A.12) 0.4478 0.4699

                                  radiant factors αcbe equation (A.8) 0.7400 0.7783
αcpe equation (A.9) 0.10149 0.06100

Data element Remarks     Thick panel TT207
Temperature difference air ∆θc K - 13.3694 19.9985 28.6583
Temperature difference surface, surround ∆θs,sur K - 12.7501 19.0626 27.2996
Temperature mean surround θme,sur °C - 16.92 13.52 9.06
Heat flow rate into the box Φin W - 25.4741 37.5757 53.0154
Heat flow rate through the calibration panel Φcal W equation 9 14.2932 21.1381 29.7741
Heat flow rate around perimeter Φedge W equation 10 0.46086 0.68937 0.98789
Power through surround panel  (Φin - Φcal - Φedge) Φsur W - 10.72 15.7482 22.2533
Thermal resistance of the surround panel Rsur (m2.K)/W equation 8 4.71404 4.79759 4.86222

Optional check with thermal conductivity data 
Temperature mean surround θme,sur °C 16.92 13.52 9.06
thermal conductivity of surround @ θme,sur λsur W/(m.K) 0.0343 0.0337 0.0330
Thickness of the holder panel dsur m 0.14967 0.14967 0.14967
Thermal resistance of the surround panel Rsur(check) (m2.K)/W 4.35804 4.43709 4.53121

Difference in resistance -8.1687 -8.1249 -7.3051
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Figure 1  Surround panel resistance, convective fractions and total surface resistance 

 

Figure D1 Surround panel resistance
 vs Surround panel mean temperature 
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Figure D2
Total surface resistance vs Density of heat flow rate 
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Figure D3
Convective fraction  vs  Density of heat flow rate 
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5. CALIBRATION MEASUREMENTS AS SPECIFIED IN prEN 12567-2 
 
To enable measurements to be carried out as specified in prEN 12567-2 “Thermal 
performance of windows and doors – Determination of thermal transmittance by hot box 
method – Part 2: Roof windows and other projecting windows”, further calibration 
measurements have to be carried out.  The results from the thick glazed calibration panel 
TT207 can be used to derive the surround panel thermal resistance (Rsur) but additional 
measurements are required with the thin calibration panel mounted flush with the cold face of 
the surround panel.  From these measurements, the convective fractions will be derived. No 
correction is made to compensate for the changing total surface resistance value in the part 2 
procedures. 
 
The 21 mm thick glazed calibration panel was installed in surround panel Rothold2 mounted 
flush with the cold face of the surround panel as specified in prEN 12567-2. The thermal 
conductance of this panel was then measured with a warm air temperature of about 23°C and 
a cold air temperature of about 3°C. The air speed in the cold box was adjusted to give a total 
surface resistance of 0.17 ± 0.01 m2.K/W. The cold box air speed was then kept at this setting 
for the rest of the calibration measurements and indeed for all subsequent window 
measurements to prEN 12567-2. The measurement schedule as specified in prEN 12567-2 
was then carried out on the 21 mm thick glazed calibration panel. These measurements were 
first carried out with horizontal heat flow and then repeated with vertically up heat flow. 
 
The summary results for the three new measurements on the thin panel, with horizontal heat 
flow, can be seen in Table 11, Table 12 and Table 13. The calculation procedures specified in 
prEN 12567-2 were used to produce the data shown in Tables C1, C2, C3 and C4 of prEN 
12567-2. These tables are shown in Table 17, Table 18, Table 19 and Table 20 of this report. 
The two graphs that are required to determine the U-values of roof windows as specified in 
prEN 12567-2, using horizontal heat flow, are shown in Figure 2. 
 
The summary results for the other three new measurements on the thin panel, with vertically 
up  heat flow, can be seen in Table 14, Table 15 and Table 16.  The calculation procedures 
specified in prEN 12567-2 were then used to produce the data shown in Tables C1, C2, C3 
and C4 of prEN 12567-2. These tables are shown in Table 21, Table 22, Table 23 and Table 
24 of this report. The two graphs that are required to determine the U-values of roof 
windows, as specified in prEN 12567-2, using vertically up  heat flow, are shown in Figure 3. 
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Table 17  prEN 12567-2 Table C1 - Horizontal heat flow 

 
 

Measured values

d overall thickness m 0.02102 0.05774
A area of panel m2 1.8259 1.82415

Ssur area of surround panel m2 3.96166 3.96345
At hot box metering area m2 5.7876 5.7876

L perimeter length m 5.42 5.42
Test number 2 1 3 5 4 6

Cold temperatures
θce air °C 10.11 2.93 -3.97 10.38 3.73 -5.00

θse,b baffle °C 10.23 3.12 -3.74 10.46 3.85 -4.83
θse,cal calibration panel °C 11.18 4.58 -1.82 10.74 4.26 -4.22
θse,p reveal surface °C 10.29 3.25 -3.35 10.53 3.96 -7.34
θse,sur surround panel °C 10.29 3.25 -3.53 10.55 3.99 -4.59

Warm temperatures
θci air °C 23.67 23.59 23.48 23.74 23.73 23.6574

θsi,b baffle °C 22.84 22.35 21.87 23.38 23.19 22.8605
θsi,cal calibration panel °C 20.24 18.47 16.82 22.52 21.90 21.0469
θsi,p reveal surface °C 20.99 21.15 20.19 22.91 22.46 21.75
θsi,sur surround panel °C 23.20 22.89 22.56 23.30 23.05 22.7101

φin input power W 53.04 80.03 105.73 25.47 37.58 53.0154
νi air flow warm side (down) m/s 0.1 0.1 0.1 0.1 0.1 0.1
νe air flow cold side (up) m/s 4.1 4.1 4.1 4.6 4.6 4.6

Thin panel TT206   
Horizontal heat flow

Thick panel TT207   
Horizontal heat flow

prEN 12567-2 Roof light and Projecting Windows calibration - Horizontal heat flow
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Table 18  prEN 12567-2 Table C2 - Horizontal heat flow 

 

 
 
 
 
 
 
 
 
 
 

Values resulting from mounting instructions Remarks Thin panel 
TT206 

Horizontal 
heat flow

Thick panel TT207 - 
Results from       
EN 12567-1 
calibration 

measurements

Total thickness of the calibration panel mm - 21.016 57.738

Total thickness of the surround panel mm - 149.67 149.67
Surround panel reveal depth - warm side mm - 128.65 40

Surround panel reveal depth - cold side mm - 0.00 51.93
Thermal conductivity of the surround panel W/(m.K) E0 0.0337 0.0337
Emissivity of the calibration panel 0.88 0.88
Emissivity of the reveal 0.92 0.92
Emissivity of the baffle 0.95 0.95

Ψedge for λ = 0.0334 (W/(m.K) W/(m.K) - 0.00636
Warm side                view factors fcbi Table A1 0.8338 0.944

fppi Table A1 0.12535 0.0472
fcpi equation (A.11) 0.1662 0.056
fbpi equation (A.11) 0.1662 0.056
fpbi equation (A.12) 0.4373 0.4764

                                  radiant factors αcbi equation (A.8) 0.7019 0.7910
αcpi equation (A.9) 0.1415 0.04765

Cold side                view factors fcbe Table A.1 1.0000 0.92757
fppe Table A.1 0.0000 0.06070
fcpe equation (A.11) 0.0000 0.0724
fbpe equation (A.11) 0.0000 0.0724
fpbe equation (A.12) 0.5000 0.4697

                                  radiant factors αcbe equation (A.8) 0.8360 0.7777
αcpe equation (A.9) 0.00000 0.06165

prEN 12567-2 Roof light and Projecting Windows calibration  - Horizontal heat flow
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Table 19  prEN 12567-2 Table C3 - Horizontal heat flow 

 
 

 
 
 
 
 
 
 

Data element

Remarks

Temperature difference air ∆θc K - 13.36937 19.9985 28.6583
Temperature difference surface, surround ∆θs,sur K - 12.75009 19.0626 27.2996
Temperature mean surround θme,sur °C - 16.92 13.52 9.06
Heat flow rate into the box Φin W - 25.47405 37.5757 53.0154
Heat flow rate through the calibration panel Φcal W equation 9 14.29322 21.1381 29.7741
Heat flow rate around perimeter Φedge W equation 10 0.460858 0.68937 0.98789
Power through surround panel  (Φin - Φcal - Φedge) Φsur W - 10.71997 15.7482 22.2533
Thermal resistance of the surround panel Rsur (m2.K)/W equation 8 4.714037 4.79759 4.86222

Optional check with thermal conductivity data 
Temperature mean surround θme,sur °C 16.92 13.52 9.06
thermal conductivity of surround @ θme,sur λsur W/(m.K) 0.0343 0.0337 0.0330
Thickness of the holder panel dsur m 0.14967 0.14967 0.14967
Thermal resistance of the surround panel Rsur(check) (m2.K)/W 4.358043 4.43709 4.53121

Difference in resistance -8.16867 -8.1249 -7.3051

Thick panel TT207 - 
Results from EN 12567-1 

calibration measurements

prEN 12567-2 Roof light and Projecting Windows calibration - Horizontal heat flow
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Figure 2  prEN 12567-2 Graphs C1 and C2 - Horizontal heat flow 

 

Figure C3 - EN 12567-2
Thin panel flush with cold side - Horizontal heat flow

Convective fraction  vs  Density of heat flow rate 
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Table 21  prEN 12567-2 - Table C1 - Vertically up heat flow 

 
 

Measured values Thin panel TT206 Thick panel TT207

d overall thickness m 0.02102 0.05774
A area of panel m2 1.8259 1.82415

Ssur area of surround panel m2 3.96166 3.96345
At hot box metering area m2 5.7876 5.7876

L perimeter length m 5.42 5.42
Test number 2 1 3 5 4 6

Cold temperatures
θce air °C 9.99 2.69 -4.23 10.38 3.73 -5.00

θse,b baffle °C 10.12 2.88 -4.00 10.46 3.85 -4.83
θse,cal calibration panel °C 11.14 4.43 -1.92 10.74 4.26 -4.22
θse,p reveal surface °C 10.18 2.99 -3.82 10.53 3.96 -7.34
θse,sur surround panel °C 10.18 2.99 -3.82 10.55 3.99 -4.59

Warm temperatures
θci air °C 24.15 24.09 24.01 23.74 23.73 23.6574

θsi,b baffle °C 23.32 22.87 22.44 23.38 23.19 22.8605
θsi,cal calibration panel °C 20.61 18.88 17.29 22.52 21.90 21.0469
θsi,p reveal surface °C 22.44 21.57 20.76 22.91 22.46 21.75
θsi,sur surround panel °C 23.74 23.48 23.25 23.30 23.05 22.7101
φin input power W 56.12 84.71 110.84 25.47 37.58 53.0154
νi air flow warm side (down) m/s 0.1 0.1 0.1 0.1 0.1 0.1
νe air flow cold side (up) m/s 4.1 4.1 4.1 4.6 4.6 4.6

prEN 12567-2 Roof light and Projecting Windows calibration  - Vertical up heat flow
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Table 22  prEN 12567-2 - Table C2 - Vertically up heat flow 

 
 
 

Values resulting from mounting instructions Remarks Thin panel 
TT206

Thick panel 
TT207

Total thickness of the calibration panel mm - 21.016 57.738
Total thickness of the surround panel mm - 149.67 149.67
Surround panel reveal depth - warm side mm - 128.654 40
Surround panel reveal depth - cold side mm - 0.00 51.93
Thermal conductivity of the surround panel W/(m.K) E0 0.0337 0.0337
Emissivity of the calibration panel 0.88 0.88
Emissivity of the reveal 0.92 0.92
Emissivity of the baffle 0.95 0.95
Ψedge for λ = 0.0334 (W/(m.K) W/(m.K) Table B.1 - 0.00636
Warm side                view factors fcbi Table A.1 0.8338 0.944

fppi Table A.1 0.1253 0.0472
fcpi equation (A.11) 0.16623 0.056
fbpi equation (A.11) 0.16623 0.056
fpbi equation (A.12) 0.43733 0.4764

                                  radiant factors αcbi equation (A.8) 0.7019 0.7910
αcpi equation (A.9) 0.14154 0.04765

Cold side                view factors fcbe Table A.1 1.0000 0.92757
fppe Table A.1 0.0000 0.06070
fcpe equation (A.11) 0.0000 0.0724
fbpe equation (A.11) 0.0000 0.0724
fpbe equation (A.12) 0.5000 0.4697

                                  radiant factors αcbe equation (A.8) 0.8360 0.7777
αcpe equation (A.9) 0.00000 0.06165

prEN 12567-2 Roof light and Projecting Windows calibration  - Vertical up heat flow
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Table 23  prEN 12567-2 - Table C3 - Vertically up heat flow 

 
 

 
 
 

Data element Remarks     Thick panel TT207
Temperature difference air ∆θc K - 13.3694 19.9985 28.6583
Temperature difference surface, surround ∆θs,sur K - 12.7501 19.0626 27.2996
Temperature mean surround θme,sur °C - 16.92 13.52 9.06
Heat flow rate into the box Φin W - 25.4741 37.5757 53.0154
Heat flow rate through the calibration panel Φcal W equation 9 14.2932 21.1381 29.7741
Heat flow rate around perimeter Φedge W equation 10 0.46086 0.68937 0.98789
Power through surround panel  (Φin - Φcal - Φedge) Φsur W - 10.72 15.7482 22.2533
Thermal resistance of the surround panel Rsur (m2.K)/W equation 8 4.71404 4.79759 4.86222

Optional check with thermal conductivity data 
Temperature mean surround θme,sur °C 16.92 13.52 9.06
thermal conductivity of surround @ θme,sur λsur W/(m.K) 0.0343 0.0337 0.0330
Thickness of the holder panel dsur m 0.14967 0.14967 0.14967
Thermal resistance of the surround panel Rsur(check) (m2.K)/W 4.35804 4.43709 4.53121

Difference in resistance -8.1687 -8.1249 -7.3051

prEN 12567-2 Roof light and Projecting Windows calibration  - Vertical up heat flow
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Figure 3  prEN 12567-2 Graphs C1 and C2 - Vertically up heat flow 

 
 

Figure C3 - EN 12567-2
Thin panel - flush with cold side - Vertical Heat Flow

Convective fraction  vs  Density of heat flow rate 
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6. CHECK MEASUREMENT CARRIED OUT ON A PVCU WINDOW 
 
A 1.48 m x 1.23 m PVCu window previously measured in the WGHB using the surround 
panel number 10, calibrated using the same calibration panels (NPL Report CBTLM 18) was 
re-measured in the Rotatable hot box using surround panel Rothold2 and the calibration data 
shown in Figure 1. The results can be seen in Table 25, Table 26, Table 27 and Table 28. The 
results obtained using the WGHB and surround panel 10 can be seen in Table 29 and Table 
30.  The results from the two sets of measurements are summarized in Table 31. 
 
To determine the U-value from the measurement data following the procedures specified in 
BS 874: Section 3; Part 3.1, a boundary loss correction has to be applied. The value used was 
that calculated from the linear thermal transmittance values given in BS EN ISO 12567-
1:2000 Table B2. 
.
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Table 26  Measured data R05 – (Tables D5 and D6 inEN 12567-1) 

 
 

 
 
 
 
 

frame width w m 70.00
surround panel thickness dsur m 0.14967
area of window Asp m2 1.82708
area of surround panel Asur m2 3.94072
perimeter length L m 5.41234

Cold temperatures
air θce °C 2.93
baffle θse,b °C 3.12
reveal surface θse,p °C 3.33
surround panel θse,sur °C 3.17
Warm temperatures
air θci °C 23.73
baffle θsi,b °C 22.36
surround panel θsi,sur °C 22.75
input power φin W 79.31
air flow warm side (down) νi m/s 0.1
air flow cold side (up) νe m/s 1.6

Table D6 Window measurement results

Table D5 Window Data
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Table 27   Calculated properties R05 (Table D7 in EN 12567-1) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Remarks
Temperature mean surround panel θme,sur °C 12.959 -
Thermal resistance of the surround panel Rsur (m2.K)/W 4.7952 Figure D1 / regression
Thermal conductivity of surround @ θme,sur λsur W/(m.K) 0.0336 -
Ψedge for                                              w (mm) = 70.0 Ψedge W/(m.K) 0.00943 Table B2
Temperature difference surface, surround ∆θs,sur K 19.575 -
Temperature difference air ∆θc K 20.792
Input power to hot box φin W 79.305
Power through surround panel Φsur W 16.087 equation 12
Edge zone heat flow Φedge W 1.0612 equation 10
Heat flow density through specimen qsp W/m2 34.0198 equation 11
Warm side convective fraction Fc,i - 0.3931 Figure D3 / regression
Cold side convective fraction Fc,e - 0.8097 Figure D3 / regression
Total surface resistance Rs,t (m2.K)/W 0.1752 Figure D2 / regression
Mean radient temperature warm side θr,i °C 22.36 equation A.2
Mean radient temperature cold side θr,e °C 3.14 equation A.2
Warm side environmental temperature θni °C 22.899 equation 7
Cold side environmental temperature θne °C 2.973 equation 7
Environmental temperature difference ∆θn.cal K 19.926
Environmental temperature mean θn.cal °C 12.936
U-value measured Um W/(m2.K) 1.707 equation 13
Uncertainty ∆Um W/(m2.K) 0.15

Standard total surface resistance Rs,t (m2.K)/W 0.17
Standardized U-value Ust W/(m2.K) 1.723 equation 14

EQUATION COEFFICIENTS FROM THE CALIBRATION MEASUREMENTS ON GLAZED CAL PANELS TT206 & TT207

LINKED TO  EXCEL WORKBOOK "ROT EN 1256-1 cal Dec 02 - 2nd run.xls"

Warm side convective fraction Fc,i = 0.0006175 X qcal                    + 0.372117

Cold side convective fraction Fc,e = -0.000088 X qcal                    + 0.812697

Total surface resistance of cal panel at this qcal Rs,t = 0.00000 X qcal                    + 0.175127

Thermal resistance of surround panel Rsur = -0.0186279 X θme,sur            + 5.036573

Table D7  Calculation of the thermal transmittance of window R05
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Table 28  Summary of  measurement data for R05 (was TT252)  in Rotatable hot box 

 

m²·K/W

W/m²·K

Total surface resistance * 0.175

1.72Thermal transmittance (U) standardised [2]

°C
°C
°C
W/m²·K

{*} Values obtained using graphs produced from measurements on the calibration panels.

R05

Height

°C

Window dimensions

m
m

uPVC
4 mm toughened/20/6.4 mm laminated Argon filled units with I-Plus on surface 3

Width

W/m²·K

Air flow rate in the hot box

79.305
4.6

m/s

W
m/s

Power to hot box

1.477
1.229
70.0

34.020
0.393

°C

Air flow rate in the cold box

12.94

<0.2

22.90
2.97

19.93

0.810

3.12
3.33

23.73
22.36

2.93

Calculated values

Mean cold air temperature
Mean cold baffle temperature
Mean cold reveal temperature

Heat flux density through window*
Warm side convective fraction*
Cold side convective fraction*
Warm side environmental temperature*
Cold side environmental temperature*
Environmental temperature difference
Environmental temperature mean

1.71Measured thermal transmittance (U)

mm
29.2

Measured values 

Thickness
Percentage of the window area that is frame %

°C
°C

°C

Mean warm air temperature
Mean warm baffle temperature

°C
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Table 30  Summary data for TT252 (Wall Guarded Hot Box – Holder panel 10) 

m²·K/W

W/m²·K

Total surface resistance * 0.178

1.75Thermal transmittance (U) standardised [2]

°C
°C
°C
W/m²·K

{*} Values obtained using graphs produced from measurements on the calibration panels.

TT252

Height

°C

Window dimensions

m
m

UPVC Window
4/17.6/6.4 Argon filled units with I-Plus coating

Width

W/m²·K

Air flow rate in the hot box

73.189
1.6

m/s

W
m/s

Power to hot box

1.4770
1.2292

70.0

34.429
0.438

°C

Air flow rate in the cold box

12.77

<0.2

22.72
2.83

19.89

0.760

2.86
3.34

23.44
22.16

2.80

Calculated values

Mean cold air temperature
Mean cold baffle temperature
Mean cold reveal temperature

Heat flux density through window*
Warm side convective fraction*
Cold side convective fraction*
Warm side environmental temperature*
Cold side environmental temperature*
Environmental temperature difference
Environmental temperature mean

1.73Measured thermal transmittance (U)

mm
29.2

Measured values 

Thickness
Percentage of the window area that is frame %

°C
°C

°C

Mean warm air temperature
Mean warm baffle temperature

°C
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Table 31  Comparison of UPVC window U-values measured with the different apparatus 

 
Holder panel Apparatus 

 
Standardised 
CEN U-value 

W/m2.K 

As measured 
“BS 874” U-value 

W/m2.K 
Holder 10 WGHB 1.754 1.742 
Rothold2 Rotatable Hot Box 1.723 1.672 

 
The difference between the standardised CEN U-values measured in the Rotatable hot box 
and the wall guarded hot box, using the procedures specified in BS EN ISO 12567-1:2000 is 
1.8%.  The difference between the U-values measured in the Rotatable hot box and the wall 
guarded hot box, using the procedure specified in BS 874 Section 3; Part 3.1 Annex A is 
4.0%. 
 
Note 
The basic “BS 874” method is as follows: 
i) the power through the holder panel is calculated from the thermal conductivity of the EPS 
used to make it, the surface temperature difference across it and its area. 
ii) The environmental temperatures are calculated from the air, surface and baffle 
temperatures; the surface emissities; the power through the specimen and the area. 
iii) A correction for the heat transfer around the reveal (boundary loss) is also made. 
  

7. CONCLUSIONS 
The difference between U-values measured in the WGHB using holder panel 10 and in the 
Rotatable Hot Box using holder panel Rothold2, using the procedures specified in 
EN 12567-1 was 1.8% and therefore the measured values are well within the measurement 
uncertainty of both apparatus. This agreement is only slightly poorer than the measurement 
repeatability of the two apparatus. 
 
 
The equations derived from the calibration measurements made as specified in BS EN ISO 
12567-1:2000 and prEN 12567-2 are summarised in Table 32. These will be used to derive 
the U-values of windows, doors, roof windows and projecting windows when measured 
mounted in the surround panel Rothold2.
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Table 32   Summary of coefficients determined from all measurements 
 
 

 

Cold convective fraction hc,e -0.000087 x qcal + 0.812668243

Warm convective fraction hc,i 0.0006175 x qcal + 0.372117301

Total surface resistance Rs,t (m2.K)/W 0 x qcal + 0.175146744

Surround panel resistance Rsur (m2.K)/W -0.0186279 x qme,sur + 5.036573485

Cold convective fraction hc,e 0.001064 x qcal + 0.774444

Warm convective fraction hc,i 0.000262 x qcal + 0.393419

Total surface resistance Rs,t (m2.K)/W 0.000111 x qcal + 0.166892

Surround panel resistance Rsur (m2.K)/W -0.018628 x qme,sur + 5.036573

Cold convective fraction hc,e 0.001095 x qcal + 0.766710

Warm convective fraction hc,i 0.001274 x qcal + 0.356231

Total surface resistance Rs,t (m2.K)/W -0.000100 x qcal + 0.175164

Surround panel resistance Rsur (m2.K)/W -0.018628 x qme,sur + 5.036573

EN 12567-1 - Horizontal heat flow

prEN 12567-2 - Horizontal heat flow

prEN 12567-2 - Vertical up heat flow

Coefficients for equations derived from measurements carried out with glazed calibration panels 
TT206 and TT207, mounted in surround panel Rothold2, in the Rotable Hot Box.


